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(54) A method for forming and inspecting a barrier layer on an ink jet print cartridge 

(57) A process is provided for forming a barrier layer 
over one or more extending sections of a flexible circuit 
and one or more bond pads of a print cartridge print- 
head using an encapsulant material and subsequently 
inspecting the print cartridge to determine if the encap- 
sulant material has been properly placed on the print f/G: 1 
cartridge. The process involves providing an inspection 
mark on an orifice plate of the printhead before the bar- 
rier layer is formed. After the barrier layer has been 
formed, an inspection is made to determine if the barrier 
layer extends beyond the inspection mark and contacts 
a second portion of the print cartridge. If it does, then 
the print cartridge is unacceptable. If not, then the print 
cartridge is acceptable. Alternatively, the location of the 
barrier layer may be considered unacceptable if it con- 
tacts any portion of the inspection mark even though it 
may not contact the second portion of the print car- 
tridge. 
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Description 

FIELD OF THE INVENTION 

This invention relates to a method for forming a bar- 5 
rier layer on a portion of an ink jet print cartridge using 
an encapsulant material and subsequently inspecting 
the barrier layer to determine if it is properly positioned 
on the print cartridge. 

BACKGROUND OF THE INVENTION 

Drop-on-demand ink jet printers use thermal 
energy to produce a vapor bubble in an ink-filled cham- 
ber to expel a droplet. A thermal energy generator or 
heating element, usually a resistor, is located in the 
chamber on a heater chip near a discharge orifice. A 
plurality of chambers, each provided with a single heat- 
ing element, are provided in the printer's printhead. The 
printhead typically comprises the heater chip and an ori- 
fice plate having a plurality of the discharge orifices 
formed therein. The printhead forms part of an ink jet 
print cartridge which also comprises an ink-filled con- 
tainer. 

The resistors are individually addressed by energy 
pulses provided by a printer energy supply circuit. Each 
energy pulse is applied to one of the resistors to 
momentarily vaporize the ink in contact with that resistor 
to form a bubble which expels an ink droplet. A flexible 
circuit is used to provide a path for the energy pulses to 
travel from the printer energy supply circuit to the print- 
head. The flexible circuit includes a substrate portion 
and a plurality of traces located on the substrate por- 
tion. The traces have end sections which extend out 
from the substrate portion. The extending sections are 
coupled to bond pads on the printhead. Typically, there 
is a first row of coupled bond pads and trace sections 
and an opposing, second row of coupled bond pads and 
trace sections. 

It is known in the art to form a barrier layer over 
each row of coupled bond pads and extending trace 
sections. One known process for forming such a barrier 
layer involves dispensing an encapsulant material onto 
the coupled bond pads and trace sections using a dis- 
charge needle. 

Once a barrier layer has been formed over each 
row of coupled bond pads and extending trace sections, 
an inspection is made to determine if each barrier layer 
is properly positioned on the print cartridge. If one of the 
barrier layers is improperly positioned on the print car- 
tridge, the layer may block one or more of the orifices. 
Also, if the spacing between the two barrier layers is too 
narrow, wiping of the orifice plate surface may be made 
more difficult. 

One known method for conducting an inspection for 
proper barrier layer placement involves measuring the 
distance from a center portion of the orifice plate to an 
inner edge of the barrier layer. If the distance is less 



than a predetermined value, then the barrier layer is 
improperly located and the print cartridge is unaccepta- 
ble. Such an inspection is not easily accomplished in a 
high volume manufacturing environment and, hence, 
has been found to be undesirable. Accordingly, there is 
a need for an improved process for inspecting barrier 
layer placement on an ink jet print cartridge. 

SUMMARY OF THE INVENTION 

This need is met by the present invention, wherein 
an improved process is provided for forming a barrier 
layer over a first portion of a print cartridge using an 
encapsulant material and subsequently inspecting the 
print cartridge to determine if the encapsulant material 
has been properly positioned over the print cartridge 
first portion. The first portion of the print cartridge com- 
prises one or more extending sections of a flexible cir- 
cuit, one or more bond pads of a print cartridge 
printhead, and an outer section of the printhead. The 
process involves providing an inspection mark on an ori- 
fice plate of the printhead before the barrier layer is 
formed. After the barrier layer has been formed, an 
inspection is made to determine if the barrier layer 
extends beyond the inspection mark and contacts a 
second portion of the print cartridge. If it does, then the 
print cartridge is unacceptable. If not, then the print car- 
tridge is acceptable. Alternatively, the location of the 
barrier layer may be considered unacceptable if it con- 
tacts any portion of the inspection mark even though it 
may not contact the second portion of the print car- 
tridge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a portion of an ink jet 
print cartridge formed in accordance with the 
present invention; 

Fig. 2 is a view of a portion of a heater chip coupled 

to an orifice plate with sections of the orifice plate 

removed at two different levels; 

Fig. 3 is an enlarged view of the printhead, a portion 

of the flexible circuit, and a portion of the ink-filled 

container shown in Fig. 1 ; 

Fig. 3A is a schematic view of a printhead and first 

and second barrier layers illustrating improper 

placement of the first barrier layer; 

Fig. 4 is a perspective view of a portion of an ink jet 

print cartridge formed in accordance with the 

present invention having a length of sealing tape 

provided thereon; 

Fig. 5 is a view taken along view line 5-5 in Fig. 4; 
and 

Fig. 6 is a side view of an encapsulant material dis- 
pensing apparatus and an ink jet print cartridge 
wherein the cartridge is shown positioned to 
receive encapsulant material from the dispensing 
apparatus. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to Fig. 1 , there is shown an ink jet 
print cartridge 10 constructed in accordance with the 
present invention. It is adapted to be used in an ink jet 
printer. The print cartridge 10 comprises an ink-filled 
polymeric container 12, a printhead 20 which is adhe- 
sively secured to the container 12, and a flexible circuit 
30. 

The printhead 20 comprises a heater chip 22 pro- 
vided with a plurality of resistive heating elements 24, 
see Fig. 2. The printhead 20 further includes an orifice 
plate 26 having a plurality of openings 28 extending 
through it which define a plurality of orifices 28a through 
which ink droplets are ejected. Sections 26a of the plate 
26 and portions 22a of the heater chip 22 define a plu- 
rality of bubble chambers 29. Ink supplied by the con- 
tainer 12 flows into the bubble chambers 29 through ink 
supply channels 29a. 

The resistive heating elements 24 are individually 
addressed by voltage pulses. Each voltage pulse is 
applied to a heating element 24 to momentarily vaporize 
the ink in contact with the heating element 24 to form a 
bubble within the chamber 29 in which the heating ele- 
ment 24 is located. The function of the bubble is to dis- 
place ink within the chamber 29 such that a droplet of 
ink is expelled through the bubble chamber orifice 28a 
associated with that chamber 29. 

The flexible circuit 30 provides a path for voltage 
pulses to travel from a printer energy supply circuit (not 
shown) to bond pads 20a, see Fig. 3, provided on the 
printhead 20. Conductors 24a extend from the bond 
pads 20a to the heating elements 24, see Fig. 2. 

The flexible circuit 30 comprises a substrate portion 
32 having a plurality of metallic traces 34 formed on a 
first side 32a thereof, see Figs. 3 and 5. The traces 34 
have main body sections 34a and end sections 34b. 
The end sections 34b define beam leads. The main 
body sections 34a are formed on the substrate portion 
32 and the end sections 34b extend out from the sub- 
strate portion 32. The first side 32a of the substrate por- 
tion 32 faces the container 12 such that the main body 
sections 34a are positioned between the substrate por- 
tion 32 and the container 12. An epoxy coating (not 
shown) may be applied over the main body sections 34a 
so as to prevent ink from contacting those sections 34a. 

The extending end sections 34b are coupled to the 
bond pads 20a via a conventional Tape Automated 
Bonding (TAB) bonding process. Preferably, the TAB 
bonding process is performed before either the print- 
head 20 or the flexible circuit 30 is secured to the con- 
tainer 12. Typically, there is a first row 35a of coupled 
bond pads 20a and trace sections 34b and an opposing, 
second row 35b of coupled bond pads 20a and trace 
sections 34b, se Fig. 3. 

The polymeric container 12 may be formed from 
poiyphenylene oxide, which is commercially available 



from the General Electric Company under the trade- 
mark "NORYL SE-1 The substrate portion 32 is prefer- 
ably formed from a polymeric material, such as a 
polyimide material commercially available from E.I. 

5 DuPont de Nemours & Co. under the trademark "KAP- 
TON." In the. illustrated embodiment, the metallic traces 
34 are gold-coated copper traces. The specific materi- 
als from which the container 12, the substrate portion 
32 and the metallic traces 34 are formed are mentioned 

10 herein for illustrative purposes only. Hence, in this 
invention, the materials from which these elements are 
formed are not intended to be limited to the specific 
ones disclosed herein. 

The orifice plate 26 may be formed from a flexible 

is polymeric material which is adhered to the heater chip 
22 via an adhesive (not shown). Examples of polymeric 
materials from which the orifice plate 26 may be formed 
and adhesives for securing the plate 26 to the heater 
chip 22 are set out in commonly assigned patent appli- 

20 cation, U.S. Serial No. 08/519,906. entitled "METHOD 
OF FORMING AN INKJET PRINTHEAD NOZZLE 
STRUCTURE," by Tonya H. Jackson et al., filed on 
August 28, 1995, Attorney Docket No. LE9-95-024, the 
disclosure of which is hereby incorporated by reference. 

25 As noted therein, the plate 26 may be formed from a 
polymeric material such as polyimide, polyester, fluoro- 
carbon polymer, or polycarbonate, which is preferably 
about 15 to about 200 microns thick. Examples of com- 
mercially available plate materials include a polyimide 

30 material available from E.I. DuPont de Nemours & Co. 
under the trademark "KAPTON" and a polyimide mate- 
rial available from Ube (of Japan) under the trademark 
"UP I LEX." The adhesive may comprise any B-stagea- 
ble thermal cure resin including phenolic resins, resorci- 

35 nol resins, urea resins, epoxy resins, ethylene-urea 
resins, furane resins, polyurethanes, and silicone res- 
ins. Other suitable adhesive materials include macro- 
molecular thermoplastic, or hot melt, materials such as 
ethylene-vinyl acetate, ethylene ethylacrylate, polypro- 

40 pylene, polystryrene, polyamides, polyesters and poly- 
urethanes. 

In accordance with the present invention, first and 
second inspection marks 90a and 90b are formed on 
the orifice plate 26 before the plate 26 is adhered to the 

45 heater chip 22. In the illustrated embodiment, the marks 
90a and 90b comprise substantially straight, solid lines. 
Alternatively, the marks 90a and 90b may comprise sub- 
stantially straight, dotted lines, curvilinear lines, one or 
more small symbols or any other visible mark. The 

so marks 90a and 90b are preferably formed on the poly- 
meric plate 26 by a laser scribing operation using, for 
example, a YAG laser, a C0 2 laser, or an excimer laser. 
Alternatively, the marks 90a and 90b may be formed 
using a conventional cutting blade, die or punch. The 

55 depth of each mark 90a and 90b into the plate 26 is 
preferably from about 1 micron to about 25 microns for 
a plate 26 having a thickness of from about 25 microns 
to about 200 microns, more preferably from about 50 
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microns to about 100 microns, and most preferably 
about 63 microns. 

It is believed that an inspection mark having a depth 
of about 1 to about 15 microns (preferably 3-5 microns) 
may be laser scribed into a polyimide orifice plate using s 
an excimer laser in the following manner. Laser scribing 
would be accomplished at an energy density level of 
about 850 millijoules/cm 2 . A laser beam having a wave- 
length of about 248 nanometers would be applied in 
pulses over a predefined time period, e.g., about 5-50, 10 
preferably 10-30, and most preferably 10-15 pulses 
applied over a time period of about one second. 

The first inspection mark 90a extends between first 
and second portions 15a and 15b of the print cartridge 
1 0, see Fig. 3. The first portion 15a of the print cartridge is 
10 comprises the first row 35a of coupled bond pads 
20a and trace sections 34b and a first outer section 26b 
of the orifice plate 26. The second portion 15b of the 
print cartridge 10 comprises a second inner section 26c 
of the orifice plate 26. The second inspection mark 90b 20 
extends between the second portion 15b of the print 
cartridge 10 and a third portion 15c of the cartridge 10. 
The third portion 15c comprises the second row 35b of 
coupled bond pads 20a and trace sections 34b and a 
third outer section 26d of the orifice plate 26. 25 

Alternatively, the orifice plate 26 may comprise a 
metal plate. For example, the plate 26 may comprise a 
nickel base having a gold-plated upper layer. The first 
and second marks 90a and 90b may be formed in the 
metal plate 26 via a conventional etching or like proc- 30 
ess. 

In the illustrated embodiment, a die-attach adhe- 
sive (not shown), such as a heat curable epoxy-based 
polymer, is secured to a printhead receiving portion (not 
shown) of the container 1 2 so as to secure the printhead 35 
20 to the container 12. A free-standing pressure sensi- 
tive adhesive film (not shown) may be used to secure 
the flexible circuit 30 to the container 12. A more 
detailed discussion of the manner in which the print- 
head 20 and the flexible circuit 30 are secured to the 40 
polymeric container 12 can be found in commonly 
assigned, copending patent application, U.S. Serial No. 
08/827,140, entitled "A PROCESS FOR JOINING A 
FLEXIBLE CIRCUIT TO A POLYMERIC CONTAINER 
AND FOR FORMING A BARRIER LAYER OVER SEC- 45 
TIONS OF THE FLEXIBLE CIRCUIT AND OTHER 
ELEMENTS USING AN ENCAPSULANT MATERIAL," 
by Singh et al., filed on March 27, 1997, and having 
Attorney Docket No.LE9-97-038, the disclosure of 
which is hereby incorporated by reference. 50 

After the printhead 20 and the flexible circuit 30 
have been attached to the container 12 but before the 
die-attach adhesive is cured, a bead of liquid encapsu- 
lant material 60 is applied over each of the two rows 35a 
and 35b of coupled bond pads 20a and extending trace ss 
sections 34b. The liquid encapsulant material is prefer- 
ably dispensed through a dispensing needle 70, see 
Fig. 6. The needle may have an oval cross section as 



set out in the above mentioned patent application enti- 
tled "A PROCESS FOR JOINING A FLEXIBLE CIR- 
CUIT TO A POLYMERIC CONTAINER AND FOR 
FORMING A BARRIER LAYER OVER SECTIONS OF 
THE FLEXIBLE CIRCUIT AND OTHER ELEMENTS 
USING AN ENCAPSULANT MATERIAL." 

As is illustrated in Fig. 6, the dispensing needle 70 
may be attached to a conventional dispensing appara- 
tus 72 having a dispense pump (not shown) which 
forces encapsulant material 60 from a tube of encapsu- 
lant material (not shown) into and through the dispens- 
ing needle 70. The apparatus 72 also has a traversing 
mechanism (not shown) which moves the needle 70 
along dispensing paths so as to allow the needle 70 to 
deposit the material 60 along the two rows 35a and 35b. 
A workpiece holder 74 is provided to fixedly hold the 
container 12 beneath the dispensing needle 70. It is 
also contemplated that the material 60 may be manually 
dispensed through the needle 70 using a conventional 
syringe. Preferably, the encapsulant material 60 is dis- 
pensed onto the first and third portions 15a and 15c of 
the print cartridge 10 without contacting the second por- 
tion 15b of the print cartridge 10. 

The encapsulant material 60 forms a first barrier 
layer 60a over row 35a and a second barrier layer 60b 
over row 35b. The encapsulant material 60 may com- 
prise any polymeric material which, after it has substan- 
tially solidified or cured, is capable of forming an 
effective mechanical and chemical barrier layer over 
each of the two rows 35a and 35b of coupled bond pads 
20a and extending trace sections 34b. The barrier lay- 
ers 60a and 60b protect the bond pads 20a which, in the 
illustrated embodiment, are made from aluminum, from 
corrosion due to exposure to ink. The barrier layers 60a 
and 60b further protect the bond pads 20a and extend- 
ing sections 34a during ink removal from the plate 26 
via a conventional polymeric wiper (not shown) which 
forms part of the printer. The encapsulant material 60 
may comprise a urethane acrylate material which is 
commercially available from Grace Specialty Polymers 
Division of W.R. Grace and Company under the trade- 
mark "UNISET UV-9000." This material is an ultraviolet 
light (UV) cured material and has a viscosity of about 
1 1 ,000 centipoise at about 25°C when measured with a 
Brookfield viscometer, Model HATB. Other thermoset or 
thermoplastic encapsulant materials not specifically set 
out herein may also be used. 

After the beads of encapsulant material 60 have 
been applied to the two rows 35a and 35b of coupled 
bond pads 20a and extending trace sections 34b, the 
encapsulant material 60 is cured or allowed to solidify. 
Thereafter, the die-attach adhesive is cured by placing 
the cartridge 10 in a heated oven maintained at a tem- 
perature of about 1 10°C for approximately 45 minutes. 

The first and second barrier layers 60a and 60b are 
inspected to determine if they are properly positioned 
on the print cartridge 10. The inspection of th barrier 
layers 60a and 60b may tak place after the die-attach 
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adhesive has cured. 

Initially, a first inspection is made to determine if the 
first barrier layer 60a extends beyond the first inspection 
mark 90a and contacts the second portion 15b of the 
print cartridge 10. Further, a second inspection is made 
to determine if the second barrier layer 60b extends 
beyond the second inspection mark 90b and contacts 
the second portion 15b of the print cartridge 10. The 
barrier layers 60a and 60b and inspection marks 90a 
and 90b are viewed using, for example, a video micro- 
scope (not shown) which generates an output signal 
provided to either a monitor for analysis by human 
vision or to an optical analyzer for analysis by an elec- 
tronic device. It is also contemplated that an operator 
may view the barrier layers 60a and 60b and inspection 
marks 90a and 90b through an eyepiece of a standard 
microscope. The encapsulant material 60 should be 
clear or, if colored with a dye, sufficiently transparent so 
that the inspection marks 90a and 90b can be seen 
through the barrier layers 60a and 60b. 

If the spacing between the two barrier layers 60a 
and 60b is too narrow, proper tape sealing may not 
occur. Also, taping of the printhead 20, which will be 
described below, is made more difficult. It should also 
be noted that if one of the barrier layers 60a and 60b is 
improperly positioned on the print cartridge 10, that 
layer may cover one or more of the orifices 28a such 
that ink will not pass through the covered orifice or ori- 
fices during printing. Hence, the first and second 
inspection marks 90a and 90b should be located on the 
orifice plate 26 such that if the two barrier layers 60a 
and 60b are properly positioned relative to the inspec- 
tion marks 90a and 90b, none of the orifices 28a will be 
covered by encapsulant material and the barrier layers 
60a and 60b will not inhibit wiping and taping opera- 
tions. 

In the example illustrated in Fig. 3, the first barrier 
layer 60a is properly positioned over the first portion 1 5a 
of the print cartridge 10 and does not contact the first 
inspection mark 90a. Similarly, the second barrier layer 
60b is properly positioned over the third portion 15c of 
the print cartridge 10 and does not contact the second 
inspection mark 90b. Hence, the print cartridge 10 in the 
Fig. 3 example is acceptable. 

In the example illustrated in Fig. 3A, the first barrier 
layer 60a is not properly positioned on the print car- 
tridge 1 0 as it clearly extends beyond the first inspection 
mark 90a and contacts the second portion 15b of the 
print cartridge 10. The second barrier layer 60b is prop- 
erly positioned over the third print cartridge portion 15c 
as it does not contact the second inspection mark 90b. 
However, because the first barrier layer 60a is improp- 
erly located on the print cartridge 10, the print cartridge 
10 in the Fig. 3A example is considered unacceptable. 

Alternatively, the location of the barrier layer 60a 
may be considered unacceptable if it contacts any por- 
tion of the inspection mark 90a but does not engage the 
second portion 15b. Similarly, the location of the barrier 



layer 60b may be considered unacceptable if it contacts 
any portion of the inspection mark 90b even though it 
may not engage the second portion 15b. 

In th illustrated embodiment, sealing tape 80 is 
5 applied over the printhead 20, see Figs. 4 and 5, to seal 
the orifices 28a from ink leakage until the tape 80 is 
removed just prior to installation of the cartridge 10 in an 
ink jet printer (not shown). 

10 Claims 

1 . A method for sealing a first portion of an ink jet print 
cartridge comprising the steps of: 

is providing an inspection mark on said ink jet 

print cartridge which is positioned between 
said first portion and a second portion of said 
print cartridge; and 

dispensing an encapsulant material onto said 
20 first portion such that said encapsulant material 

does not contact said inspection mark, said 
dispensed encapsulant material forming a bar- 
rier layer over said first portion. 

25 2. A method as set forth in claim 1, wherein said 
inspection mark comprises a substantially straight 
line. 

3. A method as set forth in claim 1, wherein said 
30 inspection mark comprises a substantially straight 

dotted line. 

4. A method as set forth in claim 1 , wherein said pro- 
viding step comprises the step of laser scribing said 

35 ink jet print cartridge to form an inspection mark on 
said print cartridge. 

5. A method as set forth in claim 1 , wherein said ink jet 
print cartridge comprises: 

40 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing at least one bond pad; 
a flexible circuit including a substrate portion 

45 and at least one conductor trace on said sub- 

strate portion and having an end section which 
extends out from said substrate ' portion to 
define at least one beam lead, said at least one 
beam lead being coupled to said at least one 

so bond pad; and 

said first portion comprising said at least one 
bond pad, said at least one beam lead and an 
outer section of said printhead and said second 
portion comprising an inner section of said 

55 printhead. 

6. A method as set forth in claim 1 , wherein said dis- 
pensing step comprises the step of moving one of a 
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dispensing element and said first portion relative to 
the other such that a bead of encapsularrt material 
is applied to said first portion. 

7. A method as set forth in claim 1 , wherein said dis- 
pensing step comprises the step of dispensing a 
polymeric material onto said first portion. 

8. A method as set forth in claim 1 , wherein said ink jet 
print cartridge comprises: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing a first row of bond pads located on a first 
side of said printhead and a second row of 
bond pads located on a second, opposite side 
of said printhead; and 

a flexible circuit including a substrate portion 
and a plurality of conductor traces provided on 
said substrate portion and having end sections 
which extend out from said substrate portion to 
define first and second rows of beam leads, 
said first row of beam leads being coupled to 
said first row of bond pads and said second row 
of beam leads being coupled to said second 
row of bond pads, said coupled first bond pads 
and beam leads and a first outer section of said 
printhead defining said first portion, a second 
inner section of said printhead defining said 
second portion and said coupled second bond 
pads and beam leads and a third outer section 
of said printhead defining a third portion of said 
print cartridge. 

9. A method for sealing a first portion of an ink jet print 
cartridge comprising the steps of: 

providing an inspection mark on said ink jet 
print cartridge which is positioned between 
said first portion and a second portion of said 
print cartridge; and 

dispensing an encapsulant material onto said 
first portion such that said encapsulant material 
does not extend beyond said inspection mark 
and contact said second portion, said dis- 
pensed encapsulant material forming a barrier 
layer over said first portion. 

10. A method as set forth in claim 9, wherein said 
inspection mark comprises a substantially straight 
line. 

11. A method as set forth in claim 9, wherein said 
inspection mark comprises a substantially straight 
dotted line. 

12. A method as set forth in claim 9, wherein said pro- 
viding step comprises the step of laser scribing said 



ink jet print cartridge to form an inspection mark on 
said print cartridge. 

1 3. A method as set forth in claim 9, wherein said ink jet 
5 print cartridge comprises: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing at least one bond pad; 
w a flexible circuit including a substrate portion 

and at least one conductor trace on said sub- 
strate portion and having an end section which 
extends out from said substrate portion to 
define at least one beam lead, said at least one 
15 beam lead being coupled to said at least one 

bond pad; and 

said first portion comprising said at least one 
bond pad, said at least one beam lead and an 
outer section of said printhead and said second 
20 portion comprising an inner section of said 

printhead. 

14. A method as set forth in claim 9, wherein said dis- 
pensing step comprises the step of moving one of a 

25 dispensing element and said first portion relative to 
the other such that a bead of encapsulant material 
is applied to said first portion. 

15. A method as set forth in claim 9, wherein said dis- 
30 pensing step comprises the step of dispensing a 

polymeric material onto said first portion. 

1 6. A method as set forth in claim 9, wherein said ink jet 
print cartridge comprises: 



a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing a first row of bond pads located on a first 
side of said printhead and a second row of 
40 bond pads located on a second, opposite side 

of said printhead; and 

a flexible circuit including a substrate portion 
and a plurality of conductor traces provided on 
said substrate portion and having end sections 

45 which extend out from said substrate portion to 

define first and second rows of beam leads, 
said first row of beam leads being coupled to 
said first row of bond pads and said second row 
of beam leads being coupled to said second 

so row of bond pads, said coupled first bond pads 

and beam leads and a first outer section of said 
printhead defining said first portion, a second 
inner section of said printhead defining said 
second portion and said coupled second bond 

55 pads and beam leads and a third outer section 

of said printhead defining a third portion of said 
print cartridge. 
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17. A method for sealing a first portion of an ink jet print 
cartridge comprising the steps of: 

providing an inspection mark on said ink jet 
print cartridge which is positioned between 5 
said first portion and a second portion of said 
print cartridge; 

dispensing an encapsulant material onto said 
first portion such that said encapsulant material 
forms a barrier layer over said first portion; and 10 
inspecting said barrier layer to determine if said 
barrier layer contacts said inspection mark, 
said ink jet print cartridge being acceptable if 
said barrier layer does not contact said inspec- 
tion mark and said ink jet print cartridge being is 
unacceptable if said barrier layer does contact 
said inspection mark: 

18. A method as set forth in claim 17, wherein said 
inspection mark comprises a substantially straight 20 
line. 

19. A method as set forth in claim 17, wherein said 
inspection mark comprises a substantially straight 
dotted line. 25 

20. A method as set forth in claim 1 7, wherein said pro- 
viding step comprises the step of laser scribing said 
ink jet print cartridge to form an inspection mark on 
said print cartridge. so 

21. A method as set forth in claim 17, wherein said ink 
jet print cartridge comprises: 

a polymeric container adapted to receive ink; 35 
a printhead coupled to said container and hav- 
ing at least one bond pad; 
a flexible circuit including a substrate portion 
and at least one conductor trace on said sub- 
strate portion and having an end section which 40 
extends out from said substrate portion to 
define at least one beam lead, said at least one 
beam lead being coupled to said at least one 
bond pad; and 

said first portion comprising said at least one 45 
bond pad, said at least one beam lead and an 
outer section of said printhead and said second 
portion comprising an inner section of said 
printhead. 

50 

22. A method as set forth in claim 1 7, wherein said dis- 
pensing step comprises the step of moving one of a 
dispensing element and said first portion relative to 
the other such that a bead of encapsulant material 

is applied to said first portion. 55 

23. A method as set forth in claim 1 7, wherein said dis- 
pensing step comprises the step of dispensing a 



polymeric material onto said first portion. 

24. A method as set forth in claim 17, wherein said ink 
jet print cartridge comprises: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing a first row of bond pads located on a first 
side of said printhead and a second row of 
bond pads located on a second, opposite side 
of said printhead; and 

a flexible circuit including a substrate portion 
and a plurality of conductor traces provided on 
said substrate portion and having end sections 
which extend out from said substrate portion to 
define first and second rows of beam leads, 
said first row of beam leads being coupled to 
said first row of bond pads and said second row 
of beam leads being coupled to said second 
row of bond pads, said coupled first bond pads 
and beam leads and a first outer section of said 
printhead defining said first portion, a second 
inner section of said printhead defining said 
second portion and said coupled second bond 
pads and beam leads and a third outer section 
of said printhead defining a third portion of said 
print cartridge. 

25. A method for sealing a first portion of an ink jet print 
cartridge comprising the steps of: 

providing an inspection mark on said ink jet 
print cartridge which is positioned between 
said first portion and a second portion of said 
print cartridge; 

dispensing an encapsulant material onto said 
first portion such that said encapsulant material 
forms a barrier layer over said first portion; and 
inspecting said barrier layer to determine if said 
barrier layer extends beyond said inspection 
mark and contacts said second portion, said 
ink jet print cartridge being acceptable if said 
barrier layer does not contact said second por- 
tion and said ink jet print cartridge being unac- 
ceptable if said barrier layer does contact said 
second portion. 

26. A method as set forth in claim 25, wherein said 
inspection mark comprises a substantially straight 
line. 

27. A method as set forth in claim 25, wherein said 
inspection mark comprises a substantially straight 
dotted line. 

28. A method as set forth in claim 25, wherein said pro- 
viding step comprises the step of laser scribing said 
ink jet print cartridge to form an inspection mark on 
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said print cartridge. 

29. A method as set forth in claim 25, wherein said ink 
jet print cartridge comprises: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing at least one bond pad; 
a flexible circuit including a substrate portion 
and at least one conductor trace on said sub- 
strate portion and having an end section which 
extends out from said substrate portion to 
define at least one beam lead, said at least one 
beam lead being coupled to said at least one 
bond pad; and 

said first portion comprising said at least one 
bond pad, said at least one beam lead and an 
outer section of said printhead and said second 
portion comprising an inner section of said 
printhead. 

30. A method as set forth in claim 25, wherein said dis- 
pensing step comprises the step of moving one of a 
dispensing element and said first portion relative to 
the other such that a bead of encapsulant materia! 
is applied to said first portion. 

31- A method as set forth in claim 25, wherein said dis- 
pensing step comprises the step of dispensing a 
polymeric material onto said first portion. 

32. A method as set forth in claim 25, wherein said ink 
jet print cartridge comprises: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
ing a first row of bond pads located on a first 
side of said printhead and a second row of 
bond pads located on a second, opposite side 
of said printhead; and 

a flexible circuit including a substrate portion 
and a plurality of conductor traces provided on 
said substrate portion and having end sections 
which extend out from said substrate portion to 
define first and second rows of beam leads, 
said first row of beam leads being coupled to 
said first row of bond pads and said second row 
of beam leads being coupled to said second 
row of bond pads, said coupled first bond pads 
and beam leads and a first outer section of said 
printhead defining said first portion, a second 
inner section of said printhead defining said 
second portion and said coupled second bond 
pads and beam leads and a third outer section 
of said printhead defining a third portion of said 
print cartridge. 

33. An ink jet print cartridge comprising: 



a first portion and a second portion; 
an inspection mark positioned between said 
first and second portions; and 
a bead of encapsulant material provided over 
5 said first portion so as to provide a barrier layer 

over said first portion. 

34. An ink jet print cartridge as set forth in claim 33, 
wherein said bead of encapsulant material does not 

w contact said inspection mark. 

35. An ink jet print cartridge as set forth in claim 33, 
wherein said bead of encapsulant material does not 
contact said second portion. 

15 

36. An ink jet print cartridge as set forth in claim 33, 
wherein said inspection mark comprises a substan- 
tially straight line. 

20 37. An ink jet print cartridge as set forth in claim 33, 
wherein said inspection mark comprises a substan- 
tially straight dotted line. 

38. An ink jet print cartridge as set forth in claim 33, 
25 wherein said ink jet print cartridge further com- 
prises: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 

30 ing at least one bond pad; 

a flexible circuit including a substrate portion 
and at least one conductor trace on said sub- 
strate portion and having an end section which 
extends out from said substrate portion to 

35 define at least one beam lead, said at least one 

beam lead being coupled to said at least one 
bond pad; and 

said first portion comprising said at least one 
bond pad, said at least one beam lead and an 
40 outer section of said printhead and said second 

portion comprising an inner section of said 
printhead. 

39. An ink jet print cartridge as set forth in claim 33, 
45 wherein said ink jet print cartridge further com- 
prises: 

a polymeric container adapted to receive ink; 
a printhead coupled to said container and hav- 
50 ing a first row of bond pads located on a first 

side of said printhead and a second row of 
bond pads located on a second, opposite side 
of said printhead; and 

a flexible circuit including a substrate portion 
55 and a plurality of conductor traces provided on 

said substrate portion and having end sections 
which extend out from said substrate portion to 
define first and second rows of beam leads, 
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said first row of beam leads being coupled to 
said first row of bond pads and said second row 
of beam leads being coupled to said second 
row of bond pads, said coupled first bond pads 
and beam leads and a first outer section of said 5 
printhead defining said first portion, a second 
inner section of said printhead defining said 
second portion and said coupled second bond 
pads and beam leads and a third outer section 
of said printhead defining a third portion of said w . 
print cartridge. 
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